INTRODUCTION
============

For the first time in 1998, the Korean Breast Cancer Society (KBCS) began a national status investigation to establish elementary resources regarding breast cancer in Korea for year 1996. Since data was provided for 1997 and 1998, such investigations have been conducted every two years, and the characteristics and changing trends of breast cancer in Korea have been made public \[[@B1]-[@B6]\]. Also, the KBCS developed a web-based breast cancer registration program in 2001 and they have utilized it for a cancer registration project ever since. Using such a program, data have been collected and a national database established, through which various studies examining the characteristics and changing patterns of breast cancers in Koreans have been performed.

This study investigated the status and characteristics of breast cancer patients in Korea in 2008, and compared these results to those from 1996 and also to those internationally.

METHODS
=======

The number of patients, ages, and genders at each hospital were surveyed in order to determine the total number of patients who had been newly diagnosed with breast cancer and treated throughout Korea from January 1st, 2008 to December 31st, 2008.

The authors carried out a survey targeting 41 medical schools, general hospitals that had been designated as surgeon training hospitals by the Korean Surgical Society, and private hospitals and clinics specializing in breast disease. A questionnaire which was composed of the total number of patients, gender, and age group was forwarded to the physicians from each hospital.

Thirty-eight of the 41 medical schools (67 hospitals), 20 of the general hospitals, and 10 of the private hospitals and special clinics participated in the survey, totaling 97 hospitals and clinics.

Detailed information other than that relating to the number of patients, age, and gender distributions were obtained from the 2008 resources from the KBCS\'s breast cancer registration program. The items analyzed through the registration program included resources such as risk factors, clinical symptoms and physical findings, test findings (confirmation method of cancer diagnosis, pre-surgical blood test findings), surgical findings (surgery method, stage differentiation), pathological findings (stage, histological categorization, TNM stage, hormone receptor, HER2) among others. The analysis target for crude incidence, age, and gender distribution was 13,908 patients who had been treated for breast cancer in 2008. Other analyses were performed using the population from the online registration program. The number of patients analyzed was different depending on each item.

Using the StatXact® 9th version (Cytel Inc., Cambridge, USA) program, The Cochran Armitage test was done to assess trends related to changing patterns in menopausal status, clinical manifestations, and histologic types. A *p*-values of less than 0.05 were considered statistically significant.

RESULTS
=======

Head count, gender, and age distribution
----------------------------------------

The number of breast cancer patients who had been newly diagnosed in 2008 was 13,908 ([Table 1](#T1){ref-type="table"}). According to the type of hospitals, university hospitals were involved in 11,570 cases (83.2%), general hospitals in 1,632 (11.7%), and private clinics in 706 patients (5.1%). The youngest among the patients was 13 years old, and the oldest was 92 years old, with a median age of 49 years. The age distribution of female patients was the highest in the 40s with 5,529 (39.8%), followed by the 50s with 3,703 (26.7%), and the 30s and 60s. The number of male breast cancer patients was 49 (0.4%), with the 60s as the highest (n=17), followed by 50s ([Table 1](#T1){ref-type="table"}).

Clinical symptoms and physical findings
---------------------------------------

On examination of the symptoms of 6,672 patients registered in the online registration program in 2008, painless lump was found to be the highest with 3,526 cases (52.8%), followed by a lump with pain in 4.9%, and nipple discharge in 3.0%. The number of patients uncovered through regular screening was 2,179 (32.6%) ([Table 2](#T2){ref-type="table"}).

Risk factors
------------

Patients who experienced menarche before 13 years of age comprised 18.9% of those registered in the online registration program, and those who experienced menopause after 55 years of age were 9.9%. The proportion of unmarried patients was 5.3%, those with first childbirth before 30 years of age 15.3%, and those breast feeding 70.2%, those who were overweight with body mass index (BMI) over 25 comprised 29%, and those with a family history compared 7.7% ([Table 3](#T3){ref-type="table"}).

Diagnostic methods
------------------

The most popular method used to confirm the diagnosis of breast cancer was fine needle aspiration which was done in 49.4% of cases; 42.2% of patients who had been diagnosed with ultrasound-guided fine needle aspiration, and 7.2% of those who had been diagnosed without the use of ultrasound ([Table 4](#T4){ref-type="table"}). The diagnosis of 34.6% of patients was confirmed through core needle biopsy, and through excisional biopsy in 9.3%.

Surgery and staging
-------------------

Among 7,195 patients whose surgical methods could be confirmed, lumpectomy with axillary lymph node dissection was the most common with 2,791 cases (38.8%), followed by modified radical mastectomy with 2,579 cases (35.8%) ([Table 5](#T5){ref-type="table"}). Breast conservation surgery, including segmentectomy and quadrantectomy in lumpectomy, was performed in 4,079 cases (58%), which was significantly higher than mastectomy (39.5%), implying that it was more frequently used. The number of patients whose stage could be classified was 7,206, 34.8% of whom were at stage I and the highest, followed by IIa at 25.4%, stage 0 at 12.3%, IIb at 11.0%, and IIIa at 8.6% ([Table 6](#T6){ref-type="table"}).

With respect to surgical method per stage, 59.0%, 70.9%, and 59.3% of stages 0, I, and II, respectively, involved breast conservation surgery, which was conducted in 44.4% of stage III cases as well, confirming that the breast conservation surgery is widely used for advanced breast cancer as well ([Table 7](#T7){ref-type="table"}).

Pathology
---------

Among 6,659 patients whose pathologic results could be confirmed, invasive ductal carcinoma was the most common with 5,616 cases (84.3%), followed by ductal carcinoma *in situ* (DCIS) in 790 (11.9%), and invasive lobular carcinoma in 151 (2.3%) ([Table 8](#T8){ref-type="table"}). Classified according to the World Health Organization (WHO), invasive ductal carcinoma NOS was the most popular with 4,597 cases (85%), followed by invasive ductal carcinoma with an intraductal predominant type with 268 (5.0%), mucinous carcinoma with 176 (3.3%), papillary carcinoma with 88 (1.6%), tubular carcinoma with 85 (1.6%), and medullary carcinoma with 46 (0.9%). The number of patients whose tumor size could be confirmed was 7,206, 46.9% of whom were at T1 being the highest, followed by T2 at 33.9%, Tis at 12.2%, T3 at 4.4%, and T4 at 2.2% ([Table 9](#T9){ref-type="table"}).

For nodal staging, N0 was the most common with 4,604 cases (64.7%), followed by N1 with 1,528 (21.5%), N2 with 574 (8.1%), and N3 with 412 (5.8%) ([Table 10](#T10){ref-type="table"}).

Biological marker
-----------------

The proportions of estrogen and progesterone receptor expression were 66.9% and 59.5%. For the expression of c-erbB2, immunohistochemically negative cases were 52.2%, 1+ 16.6%, 2+ 11.5%, and 3+ 19.7% ([Table 11](#T11){ref-type="table"}). According to the immunohistochemical stain for p53, negative cases were 53.3%, 1+ 19.8%, 2+ 7.8%, and 3+ 18.4% ([Table 11](#T11){ref-type="table"}).

Changing patterns of Korean breast cancer by year
-------------------------------------------------

Since 1996 when the KBCS announced the occurrence of breast cancer patients, the annual occurrence has continuously increased. The number of breast cancer patients in 2008 was 13,908, which had increased by 23.4% from 11,275 in 2006, and was about 3.7 times greater than the number in 1996 ([Figure 1](#F1){ref-type="fig"}). Calculation of the crude incidence rate of Korean female breast cancer cases in 2008, including carcinoma *in situ* yielded 57.3 per 100,000, showing a significant increase from 46.8 in 2006. Among all breast cancers, infiltrating cancer showed 50.2 per 100,000, and carcinoma *in situ* 7.1 per 100,000, thus confirming that the crude incidence rate was increasing for both ([Figure 2](#F2){ref-type="fig"}).

The age specific crude incidence rate was the highest in the 40s with 134.5 per 100,000, followed by 123.1 in the 50s, 89.2 in the 60s, 45.7 in the 30s, and 44.9 in the 70s ([Figure 3](#F3){ref-type="fig"}). The age specific incidence was similar to that in the past. The crude incidence rate increased evenly for all age groups; however, there were some differences in the degree of increment per age group. As for the 60s and 70s, the crude incidence rate increased by 3 times from 31.5 and 14.6 per 100,000 in 1998 to 89.2 and 44.9 in 2008, respectively. The increment for the 30s was 2 times, and was 2.2 times for the 40s and 50s, showing that the increased rate of incidence was higher for older groups. Moreover, the median age was 49, which is slowly increased, and the ratio of menopausal females also slightly increased (*p*\<0.001) ([Table 12](#T12){ref-type="table"}).

With respect to diagnosis and treatment, cases where breast cancers were discovered without symptoms but rather through screening only comprised 32.6%, showing continuous increases every year (*p*\<0.001) ([Table 13](#T13){ref-type="table"}), and the ratio of DCIS increased somewhat from 10.8% in 2006 to 11.9% (*p*\<0.001) ([Table 14](#T14){ref-type="table"}). With regard to stage I breast cancer, however, the ratio decreased from 37.9% in 2006 to 34.8%, therefore, the ratio of early breast cancer (stages 0, I) decreased slightly ([Figure 4](#F4){ref-type="fig"}). Regarding surgical methods, breast conservation surgery was the most common with 58%, demonstrating that it was performed more than mastectomy for the first time ([Figure 5](#F5){ref-type="fig"}).

DISCUSSION
==========

In 1998, the KBCS announced and performed the first national research on breast cancers in Korea based on 1996 data. Since 2000, the society has announced the analytical resources regarding the occurrence and treatment status of breast cancers in Korea every two years. In 2001, in order to establish a national database for breast cancer patients, a special committee for the development of a breast cancer registration project was organized under the society, and an online registration program was developed and is still in use today.

The characteristics of breast cancers in Korea of 2008 indicate a consistent increase in the incidence rate and the ratio of diagnosis through regular screening. At the time of investigation in 1996, there were 3,801 newly discovered breast cancer patients, followed by 4,695 in 1998, 5,401 in 2000, 7,551 in 2002, 9,668 in 2004, 11,275 in 2006, and 13,908 in 2008.

For the last 12 years, the incidences have increased by more than 3.6 times, and by 2.9 times for 10 years after 1998, showing consistent annual increase of greater than ten percent. The crude incidence rate, including carcinoma *in situ*, was 57.3 (infiltrating cancer 50.2) per 100,000, indicating that the rate increased by 2.5 times from 20.3 in 1996. In the USA, the breast cancer incidence increased by 0.5% every year in the past; however, the age-standardized rate (ASR, 2000 US Std Population) of infiltrating breast cancer peaked at 141.2 per 100,000 in 1999, began to slowly decrease ever since, and dramatically dropped to 125.6 in 2003. It was found to be 124.7 per 100,000 in 2007 \[[@B7]\]. The cause of such a decrease has been assumed to be the decreased use of hormone replacement therapy, suggested by the study results of Women\'s Health Initiative Investigator (WHI) in 2002 \[[@B8],[@B9]\]. Besides the USA, similar decreasing trends have been observed in the UK, Germany, France, Norway, Denmark, Australia, and New Zealand around the same period \[[@B10]-[@B14]\]. Further research is required to determine whether such a change is temporary or long-term, or whether it would occur in Asian countries.

According to GLOBOCAN 2008 \[[@B15]\], about 1.38 million people were diagnosed with breast cancer in 2008, which was in turn responsible for 23% of all cancers in females and 10.9% of all cancers. In Korea, resources from National Cancer Information Center have indicated that breast cancer was responsible for 15.1% of female cancer in 2007, the highest frequency only behind thyroid cancer. In order to objectively compare the cancer incidence rates among countries, the ratio of the world standard population corresponding to each age group should be given as the weighted value, and then converted to the age-standardized incidence rate. The age-standardized incidence rate of breast cancer in Korea in 2008 was 38.9 per 100,000. The country with the highest age-standardized incidence rate during the same period was Belgium (109.4), with the USA at 72 and, Asian countries such as Singapore, Taiwan, and Japan at 59.9, 52.8, and 42.7 \[[@B15]\].

In the Western world, increases in age have been accompanied with increased incidence rates of breast cancer. For example, in USA, the median age of female breast cancer patients during the period between 2003 and 2007 was 61 years, and the age-specific incidence rate for those in their 40s was 153.5 per 100,000 females, 235 for those in their 50s, 371.6 for those in their 60s, and 421.9 for those in their 70s, indicating that the incidence rate increased along with increases in age ([Figure 6](#F6){ref-type="fig"}) \[[@B7]\]. In Korea, however, the median age in 2008 was found to be 49, which was slightly higher than 46 in 1996, but still more than a decade younger than that in USA. The age-specific incidence rate in Korea was 134.5 per 100,000 for those in their 40s, 123.1 for those in their 50s, 89.2 for those in their 60s, and 44.9 for those in their 70s, again showing a decreasing trend along with the increasing age.

In Japan, the age-group distribution was similar to that of Korea in the past, however recent data showed that the incidence rates in the 50s and 60s had increased, exhibiting a gradual slope from the 40s to the 60s, and then slightly decreasing in the 70s, which was a different from that seen in Korea ([Figure 6](#F6){ref-type="fig"}) \[[@B16]\].

The ratio of pre-menopausal females was maintained at 60% until 2004, however, following 56.9% in 2006, it dropped slightly to 54.9%. Considering the fact that the median age slowly increased and the rate of post-menopausal breast cancer increased over time, it would be plausible to expect similar movement in age groups for Korea as those observed in Japan. As for the discovery of breast cancer, cases without symptoms but only with screening comprised only 6.4% in 1996, but increased by more than 5 times to 32.7% in 2008, indicating that general publicity and vitalization of screening program have been successful to some extent. Furthermore, the stage 0 cancer has constantly increased since 1996 and was 12.4% in 2008, being the highest among all past surveys, showing a positive result. On the other hand, however, the ratio of all early cancers (stages 0, I) in the per-stage classification was 45.2% in 2004, 47.5% in 2006, and 47.2% in 2008 with no significant change. Therefore, the efficacy of breast screening needs to be evaluated in future investigations.

One of the noteworthy characteristics confirmed in the present study was the fact that the ratio of breast conservation surgery surpassed that of mastectomy. This ratio was only 18.7% in 1996; however, it has constantly increased since, reaching 48.8% in 2006 and 58% in 2008, almost 20% higher than mastectomy at 39.5%. According to surgical methods per stage, breast conservation surgery was 59% in stage 0, 70.9% in stage I, 59.3% in stage II, and 44.4% in stage III, showing that the reason for the increase in breast conservation surgery was not simply the increase in the ratio of early breast cancers, but rather the increase in understanding of the surgeons regarding breast conservation surgical techniques, the increase in the desire for quality of life by patients, and the overall change in awareness through accumulated study results.

The KBCS carried out a nation-wide survey regarding Korean breast cancer for 2008 using an offline questionnaire and an online registration program. This study found that the incidence rate was constantly increasing and that the age distribution was similar to that previously reported. On the other hand, median age, proportion of postmenopausal breast cancer patients, and incidence rate in older age groups increased. With respect to diagnosis and treatment, the detection of the cancer through screening increased markedly and the ratio of breast conservation surgery surpassed that of mastectomy for the first time.
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USG=ultrasonography; FNA=fine needle aspiration.
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ALD=axillary node dissection.
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AJCC=American Joint Committee on Cancer.
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Operation methods according to the stage
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BCO=breast conserving operation.

All values represent number (%).
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TNM staging of tumor
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TNM staging of lymph node
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ER=estrogen receptor; PR=progesterone receptor.
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Values represent number of patients (%).
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Histological types
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DCIS=ductal carcinoma *in situ*; IDC=invasive ductal carcinoma; LCIS=lobular carcinoma *in situ*; ILC=invasive lobular carcinoma.

Values represent number of patients (%).
